Production of glucoamylase in pyruvate decarboxylase deletion mutants of the yeast Kluyveromyces lactis.
Yeasts are widely used as hosts for the production of diverse heterologous proteins ranging from laboratory scale to industrial scale. The aim of this work is to provide new tools for the production of heterologous proteins in the yeast Kluyveromyces lactis. The promoter of the single gene (KlPDC1) encoding pyruvate decarboxylase is strong, inducible, and responsive to the presence of fermentable sugars and anoxic conditions in this yeast. Expression of KlPDC1 is repressed by ethanol and by autoregulation, a mechanism that involves protein KlPdc1. We constructed a heterologous gene expression cassette for a secreted protein (glucoamylase, GAM) under the control of the KlPDC1 promoter on a stable multicopy plasmid. GAM production by wild-type transformed strains was compared with that of klpdc1-deleted transformants. We obtained higher GAM production in the latter strains, which was due to continued expression of the GAM gene during the stationary phase rather than due to GAM transcription levels higher than the wild-type strains during growth phase. This finding opens new perspectives on the physiology of the stationary phase in K. lactis and suggests the possibility of using high-cell-density approaches for the efficient production of heterologous proteins with this yeast.